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^ ^^^-gr ^^^el ^^Al #^^<as^- /^H^ ^i^^i- ^MS <?lt}- 

■g- ^^^^ ^^o] ^s.^ ^£^1 >^oii *>^^^^ ^^m^ ^^]; 

^ 9X^. ^7]^], ^^^^^^ AlaOs^. Ti02^, Ta02^, Zr02^ ^ Hf02 

S. 2d 

FeRAM, ^cJ-B-^^l, , ^1-^^^ 
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^<J-n-^^l ^12. {METHOD OF MANUFACTURING FERROELECTRIC MEMORY 
DEVICE} 



i 1^ #2fl^ ^<J-B-^^1 ^IS-e] M-Bf^ 

20 : ^Sl^] 7]:^ 21 : ^1 1 ^:?>^<?^B^- 

22 : l-eizi 23 : Hi|eloi^^n|. 

24 : 25 : 

26 : 2 f^^^^^ 27 : # 

28 : 7j-^^^lB|- 29 : 

30 : ^1 3 31 : Hll>5d 
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w>:£^l tijl£.s^ :t4oilAi 7^-B-^^l( ferroelectric) 7l)3|)AlEioil A>-g-^o.^*^ 

7l# DRAMCDynamic Random Access Memory) dt;^><^lAl el^eflA] (refresh) s:) ^7^] 

♦ ^4^]-JL cfl-g-^^ <^1-§-l- ^ 9X^ ^7^^ 7m^] ^^^JL 9X^. o]z]^ 

-^V-g-*]-^ FeRAMC ferroelectric random access memory) db;^]--^ i^l^^^^ 

o>u|5^. ^^s. 7]^2] mm<^] ^^*H ^Mt^ y]'^±7}s. ^^«>ji $x^. 

FeRAM ^;^>5l 711SS^ BLT((Bi,La)4Ti30i2)), SBT (SrBi2Ta2 

O9). SBTN(SrBi2(Tal-x, Nbx)209), PZT((Pb, Zr)Ti03) ^'^^] ^S. ^^^JL, 7j-^ 
MVB^- ^A^A] ^wVs]^ ji^^ <^^^ ^«?]:s:H 7l]2l]AlEio^ ^ ^|-«- ;^ 

^o.^^ o.>^^ ifl-a:^^^^ Pt, Ir, Ru, Pt f-^ ^##c>l A]-g-s]j7 ojcf. ^^V, 
^V-^^^uzj. el (storage node) ^^-§- l-e^n A>o]oil^ ^-tt^J-;^!!- 
wlls]*>1^^^(barrier metal layer)<^l l-slni^- ^^fl %^:^^<^^ xfl-^ofl nfl^ 
(buried)^ 7ll7]]^i:f. 
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£ 1^ o]Z]^ f^eflo] o|l2.e] ±7^^ i^Bl-i^ £ loll £Al^ 

^<^1. 71^(10) ^<^l ^1 1 #^€^^(ii)<^l ^^^slJi. 1 #^^<Sb]- 

(11) 7]^(10)s\- ^^^^ i£e^;^li^^ ^j:^^ ^^0.(12)7} ^^^^^ 

, #elZL(l2) ^ l-eiii(i2) ^^2] i #:?>^<?!b1-(ii) >^6^^ ^\^-^mu)<^] 

5lc>l ojlcl-. s^V, #e-lZL(12) ^ *f-^^^(14) A>o]oilfe ^#^V w]-^ :tol nfls. zp.^^ 

# ^1 2 f^^f^^BV(15)<:>l *>^^^(14) ^ 2 

#^>^'?^mi5) ^<^^ 7^-6-^^1^(16)01 ^cf. at!:, ^>^^^(14) 7^ 

-H-^^m(16) ^^<H]fe ^-f-^^(17)ol ^^^SlJl, 7^-0.^^1^1.(16) ^^^6\]^ ^^^^ 
(17)^ A] 3 f^^^<?imi8)ol ^>^^S|c^, ^1 3 #^^^^(18) vfl^ ^ ^l-^ojlfe 

'^^^■^(18)4 §^^1-^ flll>a(20)ol <^t^. ^7]^], ^^^o^S. 3>^^^(14) 

^ ^^^^S^ ol^^l^]^. ^1 1 ^^1 ;^1 3 #:?>^^^(11, 15, 18)^ ol^ 
ol^cf. SE^. £Al£l^l^ ^^^m, ^>^^^(14)4 A] 1 #^^<d^(ll) ^Hofl ^Sj- 
-^^ ^^H ol^<H^ ^^^#(glue layer)ol 7ll7ll^ ^ oii^^^ 

^sm, >S-^t!- #211^ 7j-o.^^i 4,^i.o)iA-l^, *1-^^^(14)^ ^^7} A] 2 

#^>^<gBl-(i5)oil l-e^^HTll ^«^1 tcf-el- 7j-o.^^ini.(i6) ^^^ofl nij-^ ^^j- ^ 

^^^Sl ^^^Al, 3rl-f-^^(14)^ f-^V^^Bl-dl, 15) ol A>2^nl. Al-olol ^3g^> 

^>oHl ^f:^^^(l4)ol 3g^V5]oi ^>^^^(i4)oll 7^^V oj.^ r^^Bel1^(compressive 

stress)7> 7>^^l7ll ^cf. o]6\] vc\^^ *>-^^^(14)2l ^ BlS^ (lifting) ^1 o>7l 
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€ <=>}^^, *>-¥-€^(14)^ BlH^oil 2]^ tille^<H^#^(13)^ ii# ^ ^^7} «:>> 

^ ^^^^ ^7lsq- ^efl7l#sl ^^1^^ «fl^^7l 
t^-lel ^^^1 f^:?]:^"?^^]- A>o]o^ ^jg^i- y,}.o]s. oi^ ^ 

^7l^ 7l#^ u2]-;Hll- ^^^2r>7l ^tb ^ ^'^^ ^ ^^<H1 4^^. ^7l2] ^ 
^ ±^^9] -§-^01 7]:^ ^oi] 3:>«-^q-^ ^^^^1-^ ^>^^^ 

^ K^<^] f^^v^'a^ ^ ^^^^^^ ^^-ijzJ-^V^ 

^1 ^ls.sl rii;^!-^ ^l^yj-i^oil 21 S|] ^^^^ ^ o;ici-. 

<^7l^i, -g-^^sj-e]-^ AI2O3BI-. Ti02^, Ta02^. Zr02^ ^ Hf02^ ^ ^^^1^ ^> 
M-21 ^o_s. ol^ol^lji, ^^AV^^-o^ 1 500Aolt:l-. 
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<i8> sEt!-, ^^^^n. h>^31*>71i >^z^--g.ono. 

^. "a^, -a-S-UloV^, ^ -^JE^ 4z^- 0 ifl;^l 50%^ S^tbcl-. 

<19> sEti-, «]-^^^^ Pt/IrOx/Ir^ ^^b]-o.^ oj^-ol^^ljl, ^^-^^^^1^^ BLT, SET, 

SBTN, ^ PZT ^ ^^S]^ *>u|-^ '^l^'H^t^. 
<20> ol^l-, ^ i^v^o] 7l#^<:>HAi ^^o^ ^j.^]. ^ ^i^^ ^cf .g-o] 

<2i> £ 2a xfl^l £ 2dfe ^ ^i^fil 4^ 4i:=^>^ 

<22> £ 2al- ^S^>^, 71^(20) ^Hl ^5|-b]-o.^ ^1 1 ^^^'^^^ 

(21)^ 7l:^(20)Sl ^-f-7> ^] i f^:7]-^c^nl.(2l)^ ^^^H ^£ 

el^li^S-§- s^^^ ^A^^i:f. n t:]-^. ^^-fro)] >fl i ^:?>^«=m-(31) 

ofl Bj>,^n]-^ ^^t}JL, ^6\] ^;^o^ ^o]^ 5^ ^-fl -^i(recess)7> ofl «^ 

(etch-back) SE^ 5?-«j-7l Tfl ^p>(Chemical Mechanical Polishing; CMP) ^^^S 
^^^J^^^H ^SBl^li^JB ^^-8- l-slzi(22)l- Zl irf^, 

^oil nfl^E)£^ 1 #^>^o^n^(21) -^<Hl TiN^^ ^^^V^I. "Hl^l^-^ CMP -g"^*^] 

^1 1 #^^^^(21)<^1 TiN^^ ^^<i=]2^-^H wfle^oi^^o^ 

(23)# ^^^^i=f. n q-^, 71^ ^<^1 ^>^^^-§- ^^^-^^A-l irB]-, irOx^ ^ 

Ptn^-^ ^ p^^^ Irox^ ^ Irn^^ sflBl^^H Pt/IrOx/Ir2l ^f^n^ 

o]^<^^ *>^^^(24)^ ^^^tbcf. £.Als)^l^ ^St^l^, ^>^^^(24)^ ^AJ«> 
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1020020086308 #^ <^^7.}: 2003/5/15 

7] ^<H1 *>^^^(24)4 ^] 1 f-^^"?^^ ^H'Hl ^^1-^^ ^'S-^ ^^-ar^l-S o] 

^o]:x\ ^^^^ 7fl;^l)^ ^cf. ZL 4:, *>^^^(24) ^ 1 %^^^<^n(21) 

^Hl ^^^>5}-^(25)^ 1 vfl^l SOOA^ ^^^IS #^i-^>^t-]l, o]ir|] ^^^>2l-B]-(25)S] ^ 
^i-^^^l^ ^^^slfe s.^ ^ oicf. ti>^Z]^7ll. ^^^V^^(25)^ 

AlgOs^, Ti02^. Ta02^ , Zr02^ ^ Hf02^ ^ «^>q-^ ^^S. ol^o^^t^. 

-£ 251- ^S^>^, ^^'a:2l-^-(25)ol ^^^^ §>^^^(24)# 7l4a- ^ 

^ S^o] v^#5]£S. ^] 2 #^^^5^26) ^ ^^'a:^^(25)^ <H]^]^ Sfe CMP 
^^(24) Afojo^ ^^^^^25)^* :^l7l^>cH ^H<H1 l-(27)# ^>^^tb4. ^, 

^VM- ^^<^1M-, 'a-S.Mo>^(NH40H)7> i£*|-^ -§-ofl 2l.Ai.^^^(H202) 

^^^]^^ s^^H #(27)s] 30]^ 2:^^ ^ SH^^, H].^2j^]-7)i^ :£ 2c<^l 
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<25> H 2dl- ^S*>^. ^>-¥-^^(24) ^^12 ^^^^'^^(26) BLT. SBT, SBTN. ^ 
PZT ^ ^^^^ ^MS. ^^^^^m28)^ #^^*>al, l^^el ojufl, 
^}^^^(24)3Jl- ^1 2 f^^^^^(26) ^H<^1 #(27)<^1 ^>-^^#(24)ol 

slc-lel-S. *>^^-^(24)ol ^Tfl s|s.S *}^^^^ ^ 

e^n^o] ^A^s];^] ^^4. ^ 2^1-^^^(24) 7j-^^^1^(28) ^^<H1 ^^^^ 
^(29)^ ^^^^l-::!, ^-^^^(29)^ ^Hl <0-sh^o.^ <^1^<^^ ^1 3 

f^^^^^(30)^ H cf^, 4>^;5i^(29)^ ^^7V ^1 3 #:?V^ 

^^30)^ ^z^-^H wfl-Jd-g- ^^^^U. ^^#<^ ^fl^3^£^ ^1 3 f-:?]:^^^ 

(30) ^<^1 ^^^^ ^^^}JL ^flt-l^^H ^^^^(29)51- 3.^^}^ afl^(3l)^ ^^^^t^ 

<27> o]^oi]A-l ^^tb ^ ^^tb ^^l-^l ^ JEi^«^l ^o] 

<='>Mi, ^ ^'^^ 7l^a^ A}^^ ^<^lAi c^e-i 7>^1 ^ 
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1] 

^^d^ ^^^<=>1 ^S.^ ^i^l 71:^ ^Hl *>^^^^ ^^J*>fe ^a^]', 

^7] ^>-^^^ ^ IL^ ^Hl ##^^s]-^^ ^^^^>^ ^^1; 

-s-^H] f^^^<?l^# ^^^^^ 

[^^*ch 2] 

^1 1 9X<^^^, 

^7l ^^^Vsl-^^ Al203^\ TiOaS]-. Ta02^, Zr02^ ^ Hf02^ ^ ^^^1^ ^1-^^ 

[^^% 3] 

^] 1 2 ^j-ofl %1<H>H, 

^^^Vsl-^i-^ ^^Ife 1 vH^l 500A^ ^^^S. t}^ 7^-^^^] ^]3.^ ^ 
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4] 

5] 

[^^*ch 6] 
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[^^% 8] 

91 

^1 1 ^'Hl ^^H^l. 

101 

^1 1 -% ^1 9 SX'^^], 

^7] *>^^^^ Pt/IrOx/Ir^ 2^f^^i-o.^ <^1^^^ ^^1-^^ ^1-^ 

[^^^J- 111 

^1 10 SZ^^i, 

BLT, SBT, SBTN, ^ PZT ^ ^^s)^ *>q-S. o] s.c^^;x] ^ 



16-14 



1020020086308 ^^ <^4: 2003/5/15 



11 



--19 




16-15 




^ ^^f: 2003/5/15 



—20 



16-16 



